Introduction
In seasonal breeds of goat and sheep the introduction of males during the non-breeding season may induce cyclic reproductive activity in females well before the initiation of spontaneous cycling (Schinckel, 1954; Shelton, 1960) . This response, known as the 'male effect' is widely used to advance and synchronize breeding in these species and its underlying physiology has been extensively studied (in sheep, Martin et al, 1986; Signoret, 1990; in goat, Chemineau, 1987) . Subsequently it was discovered that there is an analogous 'female effect' on males of these species, with exposure to oestrous females resulting in rapid increases in LH secretion in rams (Sanford et al, 1974;  Yarney and Sanford, 1983) and goat bucks (Howland et al, 1985) . Although in rams this response is not dependent upon mounting or ejaculation (Gonzalez et al, 1988a, b; Borg et al, 1992) , it is markedly reduced in the absence of physical contact with females (Gonzalez et al, 1988a) . Non-oestrous ewes elicit a reduced response (Tilbrook et al, 1983; Gonzalez et al, 1991a) . In both rams (Yarney and Sanford, 1983; Schanbacher et al, 1987) and bucks (Howland et al, 1985 ) the endocrine response is seasonally dependent, being maximal during the non-breeding season, although reduced responses are evident during the breeding season (Gonzalez et al, 1988a) .
Australian cashmere goats are derived from feral goats and exhibit marked reproductive seasonality (Harrington, 1982; Restall, 1992) . However, while photoperiod appears to impose an annual cycle of reproductive activity in the female, both social (Restall, 1992; Walkden-Brown et al, 1993a) and nutritional (Harrington, 1982) (Walkden-Brown et al, 1993b) . This (Brown et al, 1989) . Tracer (l,2,6,7-[3H] (increase within 10 min) and sustained over the 8 h sampling period (Fig. 2 ). (Fig. 3) . Exposure to oestrous does induced season-and diet-dependent increases in LH concentration (P < 0.001), with non-significant increases in bucks on a low quality diet and much larger increases in bucks on a high quality diet (P < 0.01) -particularly during the summer months (Figs 2, 3) . Bucks within treatments were a significant source of variation (P < 0.001) with individual means across all sampling periods ranging from 1.7 + 0.09 to 4.5 ± 0.18 ng ml-1 in bucks on the low quality diet, and 2.1 + 0.11 to 5.6 + 1.0 ng ml" 1 in bucks on the high quality diet.
Testosterone pulse frequency. Well-defined pulses of testos¬ terone followed those of LH by an average of 45 + 1.5 min (Fig. 4) , but the correlation between the number of pulses of the two hormones across all animals and sampling periods was only moderate (r = 0.67, = 180, < 0.001). In the absence of oestrous does, there was a significant effect of time of year (P < 0.001) but not of diet, with high pulse frequencies in autumn, and low frequencies in late winter (Figs 3, 4) . Exposure to oestrous does increased the frequency of testosterone pulses (P < 0.001) in a diet-and season-dependent way; the increase was greatest in bucks fed a high quality diet between December and June (Figs 3, 4) . In bucks fed on a low quality diet oestrous does induced a significant increase only in June (P < 0.05). An effect of diet was evident only during exposure to oestrous does, with bucks on high quality diet exhibiting significantly greater pulse frequencies than did bucks on low quality diet in December and February (P < 0.05). Bucks within treatments differed significantly (P < 0.001), with individual means for testosterone pulse frequency across all sampling periods ranging from 1.7 ± 0.28 to 3.0 ± 0.38 pulses per 8 h for bucks on the low quality diet, and from 1.6 ± 0.27 to 3.1 ± 0.65 for bucks on the high quality diet.
Testosterone pulse amplitude. Testosterone (Fig. 3) . Exposure to oestrous does increased testosterone concentrations (P < 0.001) (Fig. 2 ), but this effect was depen¬ dent upon both time of year and diet with maximal responses in bucks on the high quality diet in February (Fig. 3) (Barenton and Pelletier, 1983) . While the change in testicular responsiveness to LH resulted in a weak association between LH and testosterone pulse amplitudes over the whole experiment, there was evidence that within sampling periods the amplitude of an individual LH pulse was positively related to the amplitude of the resultant pulse of testosterone.
The effects of diet on unstimulated bucks were restricted to an increase in LH pulse amplitude in the bucks during autumn and early winter, and a non-significant trend towards a higher LH pulse frequency in the same bucks during spring and summer. The absence of significant effects on LH and testoster¬ one pulse frequencies and mean concentrations is surprising given the well-documented inhibitory effects of undernutrition on LH secretion in sheep (Haresign, 1981; Foster et al, 1988 Foster et al, , 1989 Martin el al, 1989; Thomas et al, 1990) , cattle (Imakawa et al, 1986) , pigs (Britt et al, 1988) and rats (Howland, 1972) . Improving nutrition from maintenance to supra-maintenance has also been shown to increase LH secretion in Merino rams in the short term (< 4 weeks) but not the longer term (Ritar et al, 1984; Martin et al, 1987 Martin et al, , 1989 (Delgadillo and Chemineau, 1992) . This is in agree¬ ment with the findings of Howland et al (1985) (Cameron and Batt, 1989; Restall, 1992) , although exceptions have been reported (Walkden-Brown, 1993a (Smith, 1965; Hulet et al, 1985; Oldham et al, 1990) and rams (Masters and Fels, 1984) , as well as the timing and duration of responsiveness to the 'male effect' in ewes (Wright et al, 1990) . This modulation of seasonal reproductive phenomena suggests that nutrition may act by modulating hypothalamic responsiveness to negative steroid feedback, the primary mechanism by which photo¬ period influences reproduction in sheep (Legan et al, 1979) and goats (Chemineau et al, 1988; Walkden-Brown et al, 1992 (Knight, 1973; Mattner and Braden, 1975;  Lincoln and Davidson, 1977) . Nevertheless, exposure to oestrous females clearly enhances the ability of rams (Knight, 1985) and goat bucks (Walkden-Brown et al, 1993b) to induce ovulation in anovulatory females. Walkden-Brown et al (1993b) suggested (Harrington, 1982) .
